The economic progress of the last century has made the world seem smaller, has shortened distances and provided an increase in the efficiency with which the 'time' resource is used. Currently, due to technological advancement, change and diversification of the means of communication, we can get in touch or chat with another person in every corner of the world, no matter how far. Moreover, technology imports raise standards of living and bring improvements to the service sector. The digital revolution is not only present, but it is increasing every day. Knowledge fundamentally transforms every sector of our economy -from health up to transport and energy and beyond. The scope, magnitude and omnipresence of these disruptive innovations are truly unprecedented. The objective of our work is to present the theoretical approaches regarding the information society and its quantification in Romania and in the European context on the basis of specific indicators. By analyzing these indicators, we try to demonstrate the position of our country at world level in terms of ICT. In order to analyze comparatively the situation of ICT and their impact on the business sector, two major indicators for this field were analyzed -the State ICT Development Index (IDI) and the DESI Index.
Introduction
In the knowledge era is developing also a knowledge society -which some authors call an informational society, and others -a digital society. But no matter what name they are given, many authors complied to a general, unique definition. The products specific to the contemporary information and communication technology recorded a significant dynamics (Drucker, 2001; Ghinea et al., 2017; Rifkin, 2004) . Thus, if in 2010, 62.7% of enterprises with 10 employees used broadband connections (Internet), nowadays almost all companies, at any level, and especially SMEs, use the Internet in their daily work. Human society has experienced different stages of development (economic, social, etc.) , each of which leads to higher levels of organization and functioning (Skilton & Hovsepian, 2018) .
The history evolution of human society has been divided into 6 eras: the stone era, the iron era, the agriculture era, the industry era, the technology (information) era and the knowledge era. All these eras were known as revolutions, beginning with the interruption of migration, and ending with the present era, or that which secured the transfer of human skill and, more precisely, a part of the intelligence. Once the e-commerce has become the
The Fourth Industrial Revolution
The Information Revolution, also called the Third Industrial Revolution or the Technical and Scientific Revolution, as well as many other historical periods, was not as sudden as cataclysm, as its name could suggest. Rather, everything associated with the Information Revolution is rooted in the industrial age. The bases of the informational age have been laid down since the 1940s, during the Second World War. Just like the steam engine during the Industrial Revolution, Information and Communication Technology (ICT) has completely changed the way the company organizes its economic activity. This period was marked by significant government investment in new technologies which included electronic devices and computers that were widely in the business world. Until the end of the sec. XX, the most important economic sectors, particularly in the United States of America, were those involving computers, electronic equipment, telecommunications, high technology and the related services sector. Throughout these processes, these technologies have ushered in the information economy, centered on knowledge-based industries (Homocianu, 2005) .
Similar to previous revolutions, the Information Revolution is based on a series of technological breakthroughs. In this case, developments in the field of electronic devices and information technologies (computer, internet, etc. ) ensured economic change. The Informational Revolution took a critical turning in year 1959, when two scientists, Jack Kilby from Texas Instrument and Robert Noyce from Fairchild Semiconductor -came almost simultaneously to the "recipe" of the silicon chip, the device that enrolled electronic information in a space microscope, allowing the production and mass sale of computers (PCs). With extensive memory storage capability, faster computation and more in-depth control introduced into a microscopic chip, computers were ready to take a central role in economic life (Banabic, 2016; Gabrys, 2016) .
Following this discovery, computers have become a focus of infrastructure in IT, from telephone networks in an office to controlling systems of transport for industrial plants and production, setting the stage for more discoveries data by their communication power, which has been unleashed by the Internet. The Internet and mobile phones have made everyone more aware than ever of the Information Revolution and its effects on the economy and society. It is supposed that the Information Revolution is also a new era of economic globalization, while geography is no longer a barrier to economic activity. We cannot say that the world economy has not been subjected to globalization before, especially at the end of the nineteenth century and early twentieth century's, but the process has been subject to the continuous reflux of the political and social changes. While cars of the 18th or 19th century replaced the worker in production, qualified/unqualified, the new "thinking machines" were increasingly capable of performing conceptual, leadership, and administrative functions or coordinating production flows, from raw material extraction to commercialization and distribution of goods and final services. Neither the Industrial Revolution has been inferior -this, in turn, has caused a high rate of unemployment and poverty, as well as a social and economic restructuring of society (Hadad, 2018) .
In fact, the emergence and mass-generalization of the Internet, led to the Fourth Industrial Revolution (Industry 4.0). This is characterized by the use of cyber-physical systems in production processes and their connectivity (Schwab, 2016) . The advanced technologies specific to the Fourth Industrial Revolution are: the Internet of Things (IoT), data processing, and, more recently, cloud manufacturing, Additive Manufacturing, Augmented Reality, Big Data, autonomous robots, process simulation, vertically and horizontally integrating systems (Schwab, K., 2018; Skilton & Hovsepian, 2018) .
The concepts of the Fourth Industrial Revolution are already included in the strategic development programs of all developed countries in Europe, America and Asia. Romania must be active in this qualitative leap of the world's industry, with some strengths to capitalize on, such as: the existence of a highly skilled workforce in the IT field; the existence of a highly-performing IT sector with competencies in areas essential to Industry 4.0: artificial intelligence, data security, Big Data, communication networks; the existence of research clusters in specific technologies for Industry 4.0 (Additive Manufacturing) or in the field of advanced modeling (stochastic modeling); involving university colleges in European projects in Industry 4.0; the existence of a high-performance internet infrastructure; the existence of an excellent collaboration with the German industry, the promoter of the Industry 4.0 concept (Banabic, 2016; Bratianu & Bejinaru, 2017) .
Especially in the last 20 years, the number of publications in this area has increased significantly. Relevant in this respect are: Pitt's Thinking about technology, which appeared in 2000 (Pitt, 2000) and Philosophy of Technology and Engineering Sciences, a voluminous treaty edited by Meijers and published in 2009, representing the volume of 9th edition of the famous Handbook of Philosophy of Science (Meijers, 2009) . Later on Prensky (2009), he introduced a new "Digital Wisdom" concept that represents a person's ability to use new technologies to improve their cognitive performance, not only to understand them. Just as electricity has changed our lives 100 years ago, so will happen in a few years with Artificial Intelligence. Much of the decisions in everyday and professional life will be taken by systems embodying Artificial Intelligence. Is it okay, is it bad? The future will give us the answer to this question. According to figure no. 1 we have to answer the following questions: What will be the next step? When and what will be the next revolution?
From our point of view, the next industrial revolution will come about when the machines (tools) will reproduce themselves: they will think, design and realize by themselves the means (or tools) they need to perform the given tasks by the human subject. How far is this moment? Hard to say. Forecasts in this sense are already being made: there are already computer programs that "write" programs in their turn. Taking into account that the speed of implementation of a new invention in daily life is increasing, the moment of the next revolution can be estimated at some decades (Banabic, 2016) . Source: adapted after (Banabic, 2016) Interconnection between the business environment, industry 4.0. and workers Information and communication technologies have not only a social, but also a significant economic, cultural and political role. Currently the most profitable business is done through the Internet, the most successful business promotions are through social networking sites, blogs or sites, the best paid jobs are also online or and governments are increasingly turning to information products and services to make local or national public administrations more efficient (Cantaragiu et al., 2017; Zulean & Prelipcean, 2013) . As the first three industrial revolutions have demonstrated that technology has a major impact on the labor market and the business environment, we expect the current phenomenon of accelerated digitization of the economy, known as the Fourth Industrial Revolution, to have positive effects on competitiveness, productivity, but also a notable impact on the labor market, on the creation or disappearance of jobs and the emergence of completely new occupations (Bratianu et al., 2011; Prelipcean & Bejinaru, 2018) .
Creating new business models based on increasing connectivity, reducing communication barriers and canceling distances, amplifying development factors, altering how value added is being created, leading to increased productivity. Therefore, when we talk about creating new business models, economic development of the country through Mass customization (targeting consumer groups)
Mass production (product-oriented) business, we also discuss the degree of competitiveness of a state through the prism of the ones mentioned above. Estimates of all or prospective studies in the past 10 years converge to the conclusion that the Fourth Industrial Revolution has certainly brought about major mutations in how to create added value, undeniably contributing to increased competitiveness. Intensification of the virtual nature of business relationships and increase connectivity networks to influence the whole lifecycle of the product to be integrated into the value chain. The user feedback can, for example, be translated directly into development software and therefore integrated into the product, thus leading to new business models (Hapenciuc et al., 2016) . The main technologies that will produce mutations in the structure of jobs will be robots and artificial intelligence. The main jobs in which new technologies will be found are those in which demanding or repetitive physical work is carried out, namely data collection /data processing. The first category includes trades in the field of machine building, metallurgy, mining, accommodation and food services, agriculture, handling and distribution of products, transport, care and rehabilitation of patients, etc. The second category includes the secretarial and archiving jobs, accounting, banking and insurance, translation, editing, etc. (Banabic, 2016; Unguru, 2016) .
In such a context, a major role is played by higher education institutions that are shaping the future workers. In fact, the paradox is that universities are preparing students for jobs that presently don't exist yet. The world class universities have a strategic leadership for driving their educational outputs towards the best convergence with the environment. At this point, universities worldwide acknowledge that they must provide the essential skills or soft skills (Bratianu & Vatamanescu, 2017) for increasing the chances of employability of the actual students and future knowledge workers in a turbulent business environment (Bejinaru & Prelipcean, 2017) . In this sense, we agree that "education and training suppliers should have the vision of their future as a dual model with the business sector in order to stay in touch with the market, to better meet the employers' needs" (Bratianu & Bejinaru, 2016) .
Digitization as a driver of competitiveness growth
In order to better quantify the information society as part of the knowledge-based society, specialists in the field used the calculation of indicators, thus trying to analyze their values to determine the situation of each state in the world from the point of view of ICT. In order to analyze comparatively the ICT situation and their impact on the business sector, two important indicators for this field were analyzed -the State ICT Development Index (IDI) and the DESI Index.
ITU ICT Development Index (IDI) is a unique indicator showing the level of ICT development in countries around the world as shown in Figure no . 1. IDI combines eleven indicators on ICT access, use and skills, capturing the key aspects of ICT development to an extent that allows comparisons between countries over time. If we were to compare IDIs worldwide, covering 176 economies, in recent years it would be noticed that index values continued to grow, with countries progressing in access and use of ICT. However, it also demonstrates that there are still large disparities in ICT development among the world's states. But it must also be understood that states need to become more and more connected and more ICT-enabled if they want to become inclusive information societies, thus contributing to sustainable development and other international goals. Source: www.worldbank.org/kam and www.itu.int The Digital Economy and Society Index, DESI, is a composite index that integrates a set of relevant indicators, structured around five dimensions/components: 1. Connectivity, which reflects the level of development of the minimum physical infrastructure necessary for the digital economy, namely the existence of high-speed connections (broadband internet); 2. Human capital is the second component of DESI and illustrates the skills needed to take advantage of the opportunities offered by a digital society, from a basic user (online interaction and consumption of digital goods and services) to advanced skills (using digital technologies to increase productivity). Digital competences come to complement the infrastructure picture needed for the digital economy; 3. The use of the Internet, the third dimension of the composite index, measures the various online activities of the public who connect to the Internet: online content consumption (music, video, games), online communication, online banking and shopping; 4. The integration of digital technologies , the fourth component of DESI, measures enterprise digitization and the exploitation of the online sales channel. By adopting digital technology, companies can increase their efficiency, reduce costs and streamline their relationships with customers, collaborators, and business partners. Internet sales expand access to markets, increasing the potential for business growth; 5. Digital public services -the fifth dimension of the composite index -which measures the digitization of public services, with an emphasis on e-government. Examples of advanced countries demonstrate that modern public services contribute to increasing efficiency both for public administration, citizens and businesses.
Figure 2: Structure of their ICT development index (IDI)
The integration of digital technologies, the fourth component of DESI, measures enterprise digitization and the exploitation of the online sales channel. In conclusion, IDI is a more general indicator, a macroeconomic indicator, while DESI shows the more specific values of the country regarding the impact of ICT on the economic development of a state. Therefore, we consider both indices relevant in this study.
IDI allows us to see the general image of states and the attractiveness of current investments and the interest that a country can bring to foreign investors while DESI shows the impact of new technologies on the domestic situation and the mechanisms that give life to the daily activities of companies and people in particular. With DESI we can track how much the government invests in digitizing the economic activities of market players. Analyzing the data from the previous table 1, it is noticed that the value of IDI at EU-28 level in 2017 is 7.42, while Romania's IDI is almost one point lower (6.48), ranking last in the European rankings and 58th in the world. The most developed EU country according to IDI in the past 3 years is Denmark, with values of more than 8.5, in 2017 being ranked 4th in the world. This is followed by the United Kingdom, the Netherlands and Luxembourg, all of them ranking in the Top 10 World in 2017.
Comparative study Romania -EU regarding IDI and DESI indices
It is also noticed that the EU average of IDI has been steadily declining over the last 3 years, but has seen a significant increase over five years (2010-2014) during a world economic crisis. This decline was largely due to the significant development of ICT in Asia and Eastern Europe, as more and more Western IT companies outsource their businesses or move their branches to these markets, where spending is much lower compared to the European market.
The DESI index at the EU-28 level (presented in table 2) has also changed in recent years. However, Member States did not record changes in the positions occupied in the TOP EU-28 and some insignificant changes in the ranking in the world ranking. Romania continues to remain in the queue, although it has experienced significant paradigm shifts and ICT changes and reforms have taken place. DOI: 10.2478 /picbe-2019 -0042, pp. 479-491, ISSN 2558 In 2017, the DESI values were small compared to 2018 and higher compared to previous years. This is due to certain categories of sub-indicators of indicators that have grown, and less significant were changes in indicators with a smaller share of the calculation. Thus, the EU-28 average in 2017 was nearly 60, much lower than last year (2018), and Romania was also ranked last in the Rankings. This shows once again the rhythm of the development of the ICT sector in the world and in society. DOI: 10.2478 /picbe-2019 -0042, pp. 479-491, ISSN 2558 (2016) and Eurostat rankings in 2017 and 2018 position Romania the last in the EU at DESI level although the situation on components is not homogeneous (Figure 4 and Table 2 ). Its score has increased, thanks to an improvement in performance in four of the five DESI sizes. However, progress in recent years has been slow and Romania has failed to catch up.
The level of digitization of the economy, as well as the digital competences of the population, are low and make it difficult to make progress with most DESI dimensions. On the other hand, 44% of Romanian homes are subscribed to high-speed broadband services (ranked second in speed in the EU). The ICT sector is responsible for 6-7% of Romania's GDP, and the digital sector is growing, with two major hubs in Bucharest and Cluj and significant ICT investments in other cities. According to the data reported by Romania's Country Report regarding Digital Economy and Society Index 2018, it is part of the cluster countries with low performance (DESI Country Report, 2018).
Romania's progress in the field of information society and its future opportunities are far from being fruitful. There are delays, in particular, in terms of access to the Internet, information society services and integration of IT (Information Technology) applications into the economy. Although Romania has made significant progress in recent years, our country continues to be the last in the EU ranking of IDI or DESI indices. Even at 12 years from EU accession, Romania is lagging behind the EU-28 average. This has a negative effect on state competitiveness, because the use of ICT -computers, internet access and knowledge -are major factors in the development of the economy (Vizitiu et al., 2017) . Even if the evolution of the IT market in Romania shows that IT equipment purchases have increased significantly and the Internet connection rate, and that many corporations in the field are opening more and more branches here, Romania still maintains the last position in the DESI of the EU-28. An analysis of the impact on the Romanian economic environment of business based on new technologies is currently being carried out by the Romanian Competition Council (started yet in 2018), the study will provide the specialists with the information needed to develop new rules. Thus, according to the president of the Romanian Competition Council, the analysis focuses on new types of business such as Uber and Airbnb, in order to facilitate their access on the Romanian market but under the restraints of keeping the balance compared to the old companies. According to the representatives of the Romanian Competition Council, various legislative reforms are also considered to facilitate the access of new companies, which will come up with a significant know-how and high-tech resource for the Romanian market.
Conclusion
Many studies in recent years lead to the conclusion that the Fourth Industrial Revolution (Information Revolution) has brought decisive changes in the global economic system and will lead to further significant mutations. Due to the implications of ICT in economic and social life, market competitiveness and productivity have increased. It is also possible to discuss another kind of added value now. Therefore, due to increased productivity, due to business digitization, opportunities have been created for companies and employees, the global market and the world economic system have changed irremediably (Bejinaru, 2017) .
From the point of view of IDI and DESI at EU level, we could conclude that Europe's economy is declining slightly, and even if it maintains positions in terms of modern information technology and innovation, it stagnates, being overtook by economies in the Orient.
Following the analysis of the situation in Romania regarding the ICT level in the country, it was noticed that regardless of whether IDI or DESI values have increased in recent years, IT spending in GDP is still low compared to the EU-28 average. The development of information society-specific infrastructure is still insufficient and requires reforms. Another barrier to business development in our country is the high level tariffs for access to ICT infrastructure and new government-approved laws, which slows down the economic development of the country through ICT and business interfaces.
